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® Automatic dispensing system for liquids. 



© A liquid dispensing system for example for 
paints comprises a liquid reservoir (3). a circulating 
path (1) for the liquid to and from the reservoir, a 
pump {2) for causing a pressuhsed flow around the 
path (1). a three-way valve (4) in the path which is 
controllable to divert liquid from the path (l) via a 
second valve (6) to a dispensing nozzle (14). The 
second valve (6) is biased to a closed position and is 
openable by the hydraulic pressure of the diverted 
liquid to permit the diverted liquid to Flow to the 
nozzle (14). In a multiple liquid dispensing system, 
e.g. a paint blending system, each liquid has its own 
dispensing system as described above and the plu- 
^rality of second valves (6) thus provided are dis- 
^ posed in a conical formation with the nozzles di- 

rected towards the apex of the cone. 
2 Fig. 7. 
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Automatic Dispensing Systems tor Liquids 



This invention relates to dispensing systems 
for liquids and for suspensions, such as paints, 
having liquid carriers. Such liquids and suspen- 
sions wiil hereafter be referred to collectively as 
liquids. . 

The paint manufa9turer is faced with the peren- 
nial problem of supplying to his customers many 
different coloured paints and usually more colours 
than the manufacturer can as a practical matter 
keep in stock. The problem Is especially acute in »c 
the supply of paint for vehicle refinishmg. that is to 
say in the supply of paint for respraying vehicles, 
for example, t nrash repair. The difficulty is that 
vehicle manu - turers supply their vehicles in 
many differeni colours and in subtly different rs 
shades. Even for a given make, model and colour 
slight variants can arise between the exact colours 
of particular cars because of variants in the batches 
of paint used in manufacture. Moreover, commer- 
cial transport operators often wish to respray their 20 
vehicles in their own distinctive liveries. As a result, 
the number of paint colours in use is extensive and 
may be as high as 30.000. 

Paint manufacturers succeed in providing the 
large number of colours called for by a method of 2s 
blending. A number of basic or standard colours 
are produced that usually contain a single pigment 
but may contain a major proportion of one pigment 
and a minor amount of another sufficient to pro- 
duce the standard colour. A typical standard range 30 
will contain from 20 to 50 basic colours which can 
be blended to give thousands of other colours. 
Thus, the refinisher or refinish paint supplier is in 
the position that he needs to stock between 20 to 
50 colours only depending upon the particular 35 
range of paints that he wishes to supply. 

In order to match the cars he repairs, he must 
mix these paints very carefully and very accurately 
against a formula or mixing scheme which is sup- 
plied by the paint manufacturer The mixing - ^ 
scheme will set out the proportions of basic colours 
which have to be mixed to match the exact colour 
of the particular make, model and colour variant of 
the repaired car. 

It is important that the basic colours are sup- js 
plied and maintained in a very consistent condition. 
It is also important that they be dispensed very 
accurately indeed, against a formulation which is 
accurate to start with. 

In providing an Ideal dispensing system for use so 
in paint blending there are certan desirable objec- 
tives, namely 

(1) accurate blending 

(2) efficient operation without maintenance 
problems. 



(3) automatic operation 
K) low cost 

In automatic cispensing systems there 'S usu- 
ally a reouirement to have some form of recircula- 
tion of the paint to prevent settling :f the pigment. 

Tnere are several aisac^/aniaces n rse sys- 
tems on sale today;, one of .vnicn s arcs size 
of vaJves used and from wnicn re car: s -ecuirec 
to be dispenseo into say either 5 2^ !tre :c.-^:air.er 
or a 1 tonne container as sesscisa. The :crse- 
quence of having a number of ouiky /aives s :rat 
it is impossible to position ail of them aocve a 
container of any practical size. Thus one has an 
immediate problem of directing the paint to be 
dispensed into the container. Tnere are two ob- 
vious solutions. One is to move the container every 
time a dispense is required so that the centre of 
the container is positioned under the valve to be 
used for that particular dispense. This is obviously 
inconvenient and can be enror prone. It is particu- 
larly inconvenient in the case of machines where 
the container may weigh one tonne or more. An 
alternative way Is to move the valves to always 
position the valve which is about to dispense above 
the centre of the container There are at least two 
known ways of doing this. In one method the 
machine has a huge crescent shaped carriage on 
which the valves are mounted and this carriage 
swings around in a great arc in order to position 
each of the valves above a container. Because the 
valves swing by such a large amount (several 
metres) the pipes leading to the valve have to be 
flexible. Not only that but since the length of pipe 
varies as the mounting plate swivels there has to 
be some other means of adjusting the length which 
in turn involves another compensating mechanism 
with flexible hoses. The degree of complexity that 
would be introduced if one had recirculation within 
these flexible pipes is so immense that the require- 
ment of recirculation has to be omitted. 

The object of the invention is to provide an 
automatic dispensing system having recirculation 
and whose dispensing valves are of such design 
that theV can be made sufficiently small to be 
grouped together over a target container as small 
as 1 litre to provide the typically required nui^iDer 
of basic colours for blending without having to 
move the container. 

According to the present invention, a liquid 
dispensing system comprises a circulating oath for 
the liquid to and from a reservoir, means for ores- 
surising the liquid to cause it to circulate arouna 
said path, a first valve means controllable to divert 
the liquid from the circulating path to a dispensing 
nozzle and a second valve means past whicn the 
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diverted liauid flows, the second valve means be* 
tng biased to a closed position and being openable 
by the hydraulic pressure of thq liquid to pernnit the 
liquid to be passed through it to the nozzle. 

In application of the invention to a paint blend- 
ing system one such dispensing system will be 
provided for each basic colour. 

The first and second valve means need not be 
positioned adjacent each other but could be inter- 
connected by a liquid feed line. The second valve 
means can be designed as a relatively slim valve 
and does not have to carry bulky actuating means. 
Consequently a relatively large number of them 
can be disposed close together for feeding paint 
into a target container. 

Advantageously, in application of the invention 
to a paint blending system, the bodies of the 
plurality of second valve means are arranged as a 
group to form an inverted conical shape with the 
nozzles directed towards the apex of the cone. 
Ideally the target container at a filling station Is 
arranged so that the apex of the cone lies on its 
vertical axis and within the container. 

The invention will now be further described by 
way of example as applied to a paint blending 
system and with reference to the accompanying 
drawings in which 

Figure 1 shows a schematic diagram of one 
dispensing system in accordance with the invention 
Rgure 2 shows in central section the general 
arrangement of the dispensing machine of the sys- 
tem. 

Rgure 3 shows a longitudinal section of the 
dispensing valve used in the system, the valve 
being illustrated in its closed position. 

Rgure 4 is a scrap view showing the dis- 
pensing valve in its open position. 

Rgure 5 shows to a larger scale than Rgure 
2 an etevational view of a plurality of the dispens- 
ing valves grouped in conical formation above a 
target container, and 

Rgure 6 shows a plan view of the plurality of 
dispensing valves. 

The basic dispensing system for a single col- 
our paint IS shown in Figure 1 and comprises a 
recirculation loop 1 around which the paint is con- 
tinuously circulated under pressure by a pump 2 
from and back to storage tank 3. Disposed in the 
loop 1 IS a three-way control valve 4 which can be 
selectively operated to divert pajnt from the loop 1 
into branch line 5 to dispensing valve 6 and from 
there into a container 7 (Rgures 2 and 5). 

Referring more particularly to Figure 2 the dis- 
pensing machine itself comprises an inner casing 3 
within which is disposed a peoesial 9 for support- 
ing the paint container 7 at a filling station. In an 
alternative embodiment, the pedestal 9 can be re- 
placed by a transporting conveyor which periodi- 



cally stODs when a container is at the filling stanon 
to allow the pant to be dispensea into ;t. The 
upper end lO of the pedestal 9 constitutes a weigh- 
ing scale 10 for weighing the amounts of paint *ea 

5 by the valves 6 to the container 7. An outer casing 
12 surrounds the inner casing 8 and within this are 
disposed a senes of the three-way valves 4 cor- 
responding in numoer to the maximum number of 
basic colours to be disoenseo oy the machine. 

10 Each of the valves 4 has a -escective pneumatic 
actuator 13. A respective brancn me 5 eacs 'rem 
each valve 4 to a respective discensirg .'a:ve 8. 

Each of the valves 6 is of a snm -sicngatec 
tubular design with a nozzle 14 at is ewer enc 

75 through which the paint is ejecteo ntc the con- 
tainer 7. From an inspection of Rgures 2, 5 ana 3 a 
can be seen that the valves 6 are arranged m an 
inverted conical formation with the nozzles 14 di- 
rected towards the apex of the cone, whicn lies 

20 within the container 7 and on the central vertical 
axis 15 thereof, in this particular example there is a 
group of thirty-seven dispensing valves 6. To pro- 
vide the conical arrangement of the valves 6. they 
are mounted in respective bores of a common 

25 mounting block 16 which is supported on the top of 
inner casing 8. In Rgures 5 and 6 are shown the 
position which two different sized containers re- 
ferenced 7a and 7b would have relative to the 
nozzles 14. 

30 The construction of the dispensing valves is 

best seen in Rgures 3 and 4. A valve stem 18 is 
slidable in an outer elongated tubular valve body 
19 and is biased by spring 20 to a closed position 
in which the conical valve member 22 at the lower 

35 end of the stem 18 is urged into engagement with 
conical seat 23 at the nozzle 14 to close off outlet 
nozzle orifice 24. The valve stem 18 has a central 
bore 25 which terminates at its lower end in trans- 
verse bores 26 and 27. The upper end of the bore 

40 25 provides a liquid iniet to the valve 6 and con- 
nects with one of the feed lines 5. Thus when the 
assoaated three-way valve 4 is operated paint 
flows along the feed line 5. through the bore 25 
and out of the transverse bores 26 and 27 into the 

45 annular space 28 within the interior of the body 19 
between the valve stem 18 and the lower part of 
the body 19. 

The valve stem 18 is provided intermediate its 
ends with a piston formation 29 which is a close 

50 sliding fit in the upper part of the body 19. The 
periphery of the piston 29 has two 'O* rings which 
provide liquid-tight seals preventing paint escaping 
upwardly past the piston 29. When the associated 
control valve 4 is operated the flow of pressurised 

55 paint first fills the annular space 28 and then acts 
on the lower face of the piston 29 to cause a ro 
move upwardly against the spring bias and thus 
corresponding upward movement of the valve stem 
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18 to cause the valve member 22 to move away 
from the vaive seat 23 to fully open the valve to the 
position shown in Rgure 4 so that the paint passes 
through the orifice 24 into the container 7. As soon 
as the pressurised paint supply to the vaive 6 is 
stopped by operation of the valve 4 to close off the 
feed line 5, the vaive 6 is instantaneously closed 
under spring pressure. 

Advantageously the weighing scale can be in- 
terfaced with a computer which controls the ac- 
tuation of the pneumatic valves 13 to close off the 
paint supply to the container when the predeter- 
mined weight of paint has been delivered. In this 
way various refinements can be incorporated into 
the dispensing system by writing them into the 
computer software. 

Although in the particular example there are 37 
dispensing valves, this number is to some extent 
arbitrary but anses from the geometric pattern 
shown in the plan view of Rgure 6 where one valve 
is at the centre, six In the next ring twelve in the 
next ring, eighteen in the next ring and so on. It is 
not necessary to have each valve the same size 
though this Is naturally convenient. It could be that 
one or two or more valves are of a larger size for a 
particular application. For example, the centre valve 
may be very much larger than the others and used 
to supply the white paint which is normally required 
in larger quantities. 

The valves 6 are as previously stated mounted 
in a machined block 16. The advantage of the 
particular construction and arrangement of the dis- 
pensing vaJves as described is that they can be 
made by automatic machining processes and are 
therefore low cost items which are simply popped 
into the mounting block and secured with a clip. 
This is a very important feature in use. since any 
maintenance problems can be very quickly dealt 
with by changing a valve rather than repairing it 

A lot of valves on the market for use in paint 
blenders appear to have been influenced by the 
design of automotive poppet valves as used in 
most motor cars. In this type of valve the valve 
stem or the male member moves away from the 
end of the valve body outside the valve body in 
order to open. Tnis is an advantage in automobile 
engine design since the shape of the valve when 
open helps to spread the gas and the fuel charge 
around the cylinder. When this type of valve is 
used for dispensing paint it has a definite disadvan- 
tage, since the paint is directed into a divergent 
How pattern which can cause excessive splashing. 
Equally if the vaive does not open absolutely con- 
centrically then one can get a jet of paint emerging 
preferentially from one side of the valve. This is not 
a tnviai problem and indeed several examples are 
on the market where this phenomena presents it- 
self and causes a considerable nuisance. 



The controlling area for aisoensing the paint ;s 
^ the area of the nozzie orifice. For maximum direc- 
tion of the jet a convergent i.e. conical nozzle :S 
required and therefore the actuated pan ».e. the 
5 valve member must move inwards of the vaive 
body towards the wder part of the cone. Given 
these two factors the design -s carefully tunea so 
that ttie annular area 32 bet/veen the corneal valve 
member 22 and the vaive cccy 19 on :he /aive 
-0 stem is equal to the area of ;he -ozzie Dnfics 24 
when the valve is in the oosition sncwn n Ficure ^. 
A feature of the design iS therefore T.ax :ne -r^ir:- 
mum overall area is acnieveo througncui cv yerv 
careful matching of areas so diai no oan zi :he 
75 valve is bigger tiian it actually nas to be n crcer to 
match other parts of the valve. 

There are several advantageous reasons for 
the conical layout of the dispensing valves 6. One 
is that if one packs a number of nozzles togetiier 
20 into the minimum possible area at the tip of the 
nozzles then they naturally tend to form a conical 
shape. The second reason for doing tfiis is that it is 
an advantage to direct the paint to the centre of the 
container rather than simpjy to let it fall vertically 
25 downwards when it is near to the edge of the 
container. Tne third reason and possibly the most 
important ultimately is that the conical layout en- 
ables larger pans of the valve to be fitted on to a 
bigger pitch circle diameter. Thus if one neeas 
30 relatively bulky springs or actuators fitted to the 
valve tiien tiiese can be located at the opposite 
end of the vaive to tiie nozzle where there is more 
space and where use of tiiis space does not preju- 
dice the ability to load a small container. 
35 In the particular example shown the valves are 

of simple conical shape and they are all directed 
towards the intersection of the X and Y axes shown 
in Figure 6. One could have a variant on this where 
ttie angles of the cone are compounded such that 
one could if one wished promote swiri by an-anging 
the valves in a conical pattern but aimed at some 
point off the centime of ttie container when viewed in 
plan. 

Since all dispensing valves are present over 
^ the container it is not ncessary to move either the 
valves or the container in order to direct a number 
of paint streams to the container. This represents a 
very considerable advantage over other machines 
which are cun-ently on the mari<et. Since the rate of 
50 discharge is related to the size of the container it is 
perfectiy possible to scale up this design such that 
If the container was 1 tonne size rather than i litre 
size then the valves would be larger in diameter 
but the arrangement would be the same ana sim- 
55 ply on a larger scale. 

In the above described system, the valves 5 
can open by anchonng the stem 18 and allowing 
the valve body to move downwards relative to *^e 



0 283 137 



valve stem. Alternatively one can choose to anchor 
the vaive oody and permit the stem to move. 

One of the most significant features of the 
above descnbed system is that the dispensing 
valves do not need mechanical actuation at all. The 
valves are designed to be actuated by the hydrau- 
lic pressure of the paint. Thus there are very few 
moving parts in the valve and very little to go 
wrong. Since it is so simple it is very cheap to 
make. 

A particular feature of the system described 
above is that the valve is very unlikely to leak when 
it IS supposed to be closed. In most commercially 
available valves the pressure is still on the valve 
after the valve has closed and any small imperfec- 
tions in the seating face will cause a leak. In the 
present system, however, the closing mechanism 
is simoly one of falling pressure. In other words 
when the end of the dispense is reached the ac- 
tuated three way valve is positioned so that paint 
flows back to the tank, the pressure drops in the 
line leading to the valve and the valve closes. 
Thereafter there is very little that can happen to 
cause the valve to leak. There is no pressure 
transmitted across the actuated three way valve, 
nence the route back to the tank has been made 
easy and there is a considerable sealing force 
generated by the spring in the dispensing valve 
and nothing being supplied to overcome the force 
of that spring. In fact with this particular design 
where the pressure is removed upstream of the 
valve when the valve is not required to operate, 
one has a situation where the valve is very unlikely 
to leak even if the valve seating became damaged 
a little by the odd paint particle or any other foreign 
body. 

A further feature of the design of dispensing 
valve is that when closed the valve has the ab- 
solute minimum possible surface area available for 
paint to dry upon. Secondly as the valve closes it 
tries to expel the remaining drops of paint which is 
different to the other valves where the closing of 
the valves tends to splash paint on to the body of 
•he valve. If paint is allowed to collect on the 
bottom of the valve it can build up and eventually 
form stalactites and in any case it is a nuisance 
since it can cause contamination. The most prac- 
- ncal way to limit contamination is firstly to prevent 

the paint sticking there in the first place and then to 
limit the surface area such that if paint does stick 
there it is very small and minimal amount 

Claims 

1. A liouid dispensing system comprising a 
circulating path (1) for the liquid to and from a 
reservoir (3), means (2) for pressurising the liquid 

«M.sr»nClO: <EP 02e3137Al I > 



to cause it to circulate arouna saic oath iit. a 'irst 
valve means t4) controilaole to aiven the iauio 
from the circulating path (1) to a cispensing nozzie. 
charactensea m that a secono valve means 6) 'S 

5 provided past which the diveaea iiouia flows, saio 
second valve means t6) being biaseo to a closec 
position to prevent the flow of civertea :icuia anc 
being openable by the hycrauiic cressure of the 
liquid to permit the aivenea icuic :c cass saic 

10 second valve means =6) :o saic "ozz'.b t-a*. 

2. A liquid cispensing system acccrrmg :c 
Claim 1. charactensea in -jnax saic seccrc .-ar.e 
means i6) comprises an outer -sicrgatec :ucu;ar 
body (19) having said nozzle at one ~rc. 

•5 3. A liquid dispensing system acccraing :o 

Claim 2. characterised in that saic secono /aive 
means (6) has a conical valve memoer i22) which 
is biased into engagement with a conical seat (23) 
within the valve body n9) at the nozzle (14) to 

20 close the second valve means iS) and is moved 
longitudinally within the body (19) to open the 
second valve means (6). 

4. A liquid dispensing system according to 
Claim 3. characterised in that when the secono 

25 valve means <6) is fully open -he annular cross- 
sectional area '32) between the valve memoer (22) 
and the valve body (19) is substantially equal to the 
cross-sectional area of the orifice (24) of the nozzle 
(14). 

30 5. A liquid dispensing system according to 

Claim 3 or 4. characterised in that said second 
valve , means (6) has a valve stem (18) which car- 
nes said valve member (22) at one end, a piston 
formation (29) is mounted on said valve stem (18) 

35 at a position intermediate its ends and is slidable 
within said vaive body (19), said valve stem (18) 
has a bore (25) extending from its end remote from 
the valve member (22) which end constitutes a 
liquid inlet for diverted liquid, said bore opening 

-to into the interior space (28) of the valve body (19) at 
a position between the piston formation (29) and 
the valve member (22). whereby diverted liquid fed 
under pressure through said bore (25) and into the 
interior of said body (19) displaces the piston for- 

-ts mation (29) against said bias and hence causes the 
valve member (22) to move away from said valve 
seat <23). 

6. A multiple liquid dispensing system compns- 
ing a plurality of liquid dispensing systems accord- 
so ing to any one of Claims 2 to. 5. the plurality of said 
second valve means (6) being arranged in a group 
with the plurality of said nozzles (14) disposed so 
that they can all dispense liquid mto the same 
container without having to move the container. 

55 
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7. A multiple liquid dispensing system accord- 
ing to Claim 6, charaaensed m that sad group of 
second valve means (6) is an-anged in a conical 
fonnation with the nozzles (14) directed towards 

the apex of the cone. - 

8. A multiple liquid dispensing system accord- 
ing to Claim 7. wherein the apex of the cone lies 
on the central vertical axis or a container and within 
the container at a filling station. 

9. A multiple liquid dispensing system accord- io 
ing to any one of claims 6 to 8, wherein each of 

said second valve means (6) is mounted in a 
respective bore of a common mounting block (16). 

75 
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